during a standard glucose tolerance test for 54 patients with chronic simple or low-tension glaucoma, and osmolality in plasma was also recorded for 12 patients. Significant correlations between the rates of change of these variables were not obtained, but the overall response of intraocular pressure correlated with the overall increase of plasma glucose, which also correlated with the increase of osmolality. These results show that the changes in refraction associated with acute hyperglycaemia arise from adjustments in fluid balance between intraocular compartments.
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Transient changes in refraction may accompany the onset of diabetes mellitus or arise during periods of impaired control of established cases, myopia associated with hyperglycaemia being the most common finding in man.' Duke-Elder'" reviewed these effects and concluded that change in the refractive power of the lens was probably involved, though the exact mechanism was uncertain. It is probable that various influences apply, arising from systemically induced changes in intraocular fluid balance, and we have examined some changes arising during a standard glucose tolerance test.
Patients and methods
Patients. Standard two-hour oral glucose tolerance tests using a 75 g load were performed on patients with chronic simple or low-tension glaucoma, who additionally showed disc haemorrhages or levels of glucose in randomly timed samples of plasma above a low arbitrary limit of 5 mmol/l. (Fig. 1) by the trapezoidal rule and with the start value taken as baseline. The data provided, representing rate and extent of change for each variable, were then subject to regression analysis determining intervariable correlation coefficients and their levels of significance on direct and transformed variables (see below) by the method of least squares.
Results
Changes in intraocular pressure, plasma glucose, and osmolality recorded for the first group of 12 patients are shown in Fig. 1 and in Table 1 . Regression analysis did not establish any significant correlation between the rates of change of these variables as defined above. With the integrated overall responses a significant linear correlation was found between plasma glucose and osmolality (r=0.753, p<0 (2), but neither variable showed a linear or other correlation with intraocular pressure, the closest relationship arising between osmolality and reciprocal intraocular pressure (r=0-571, 0-.l<p<0-2).
Data on intraocular pressure and plasma glucose for the remaining 42 patients is shown in Table 2 , the time course of the changes being similar to that shown for the smaller group in Fig. 1 . Regression analysis of the combined data for 54 patients did not show a significant correlation between rates of change of intraocular pressure and plasma glucose. A non-linear correlation for the integrated overall responses of these variables was shown, for a power regression (r=0-287, p<0(05) and a double reciprocal plot (r=0.512, p<0( 001). This non-linear relationship between the overall responses for intraocular pressure and plasma glucose was not established for the first group of 12 patients, apparently through sampling variation, as values for intraocular pressure were less widely distributed for the first group than with the overall group, the difference in variance being significant at the p<0(05 level.
Glucose tolerance status of the patients in this survey was not previously known. One patient in the second group was found to be diabetic, and four patients in the first group and seven in the second L 32 12  10  14  14  36  34  39  42  34  34  38  42  16  16  21  22  16  16  21  22  23  20  26  26  20  18  18  24  28  28  32  33  28  26  33  33  28  28  22  23  20  20  22  25  12  16  16  17  1 1  15  15  17  20  22  24  25  18  20  22  22  20  21  22  22  30  31  24  34  12  16  16  18  12  16  16  18  28  30  30  32  22  22  23  25  1 1  12  14  15  1 1  12  14  15  18  21  23  23  18  20  21  22  18  20  20  20  18  20  20  20  8  8  12  14  8  8  12  14  10  10  12  12  10  10  12  14  14  14  16  17  13  13  17  17  8  8  10  10  10  8  10  10  25  24  28  30  18  17  21  22  25  26  28  32  24  25  26  30  14  17  21  25  16   20  24  26  24  24  25  24  22  21  26  24  24  24  27  32  26  26  28 This study has shown that the overall fall of intraocular pressure arising acutely after a glucose load can be related to the overall increase of plasma glucose and that the change in glucose is related to plasma osmolality. Previous studies2 have shown that myopia in human diabetes is related to the degree of acute hyperglycaemia. Our data suggest that hyperglycaemia can also be related to changes of intraocular pressure and plasma osmolality. The eye is a multicompartment system, and changes in fluid balance probably affect these compartments at different rates, the overall effect of acute hyperglycaemia in man being myopia. Chronic hyperglycaemia in diabetes mellitus is associated with a small rise in intraocular pressure,45 probably through different mechanisms.
The lack of a clear relationship in our study between the initial rates of change of intraocular pressure and glucose and osmolality in plasma probably reflects the complexity of balanced shifts of fluid and solute involving the various intraocular components, and may be clarified by detailed studies of the progress of myopia and intraocular dimensions during hyperglycaemia.
Our observations do not identify the mechanism of the changes in refraction arising with hyperglycaemia but strongly suggest that changes in fluid balance between intraocular compartments are involved. The lens is probably the seat of these changes; aphakic subjects are not affected.. Possible effects include changes in lens shape and refractive index, perhaps promoted by sorbitol accumulation and fluid entry, and changes in lens position relative to the retina. Vere and Verel" also noted that hyperglycaemia and myopia were associated with different effects on the red reflex, and proposed that hyperglycaemia produced independent effects on the lens, including anterior opacification. Alloxan-diabetic rabbits become hypermetropic, an affect controlled by inhibition of aldose reductase.' However, such inhibitions have other biochemical effects, and as yet there is no direct evidence of osmotically significant polyol accumulation within the lens of human diabetes, unlike the clear effects arising with galactose-based disorders.S Changes in lens capsule basement membrane as induced by prolonged hyperglycaemia in rats may also modify lens deformability."
The fall of intraocular pressure observed in association with hyperglycaemia may represent increased loss from or reduced entry of fluid into the anterior chamber. Effects on the posterior chamber may also arise. The retinal circulation in the rabbit is poorly developed in comparison with man, and the different effects of hyperglycaemia on refraction in these species7 could result from unbalanced effects on anterior and posterior chambers, and consequent changes in lens position, which remain to be assessed.
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